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In the Middle East, and specifically Qatar, water has significant cultural history and 
preciousness as a commodity. Today, the rapid economic development has resulted in a 
disconnection from the past leading to subconscious overconsumption of water.
This thesis investigates water from the context of cultural relevance, by examining 
systems of distribution before and after the discovery of oil. It reinterprets the materiality 
of the traditional ceramic vessels used to contain and preserve water with the intention 
of using the natural properties of clay, such as cooling and filtering, to produce new 
artifacts. The intent of this research is to critically comment on current water consumption 
habits and raise awareness by presenting alternatives solutions.
Abstract
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Imagine a country that is rich with desired energy resources, a country immersed 
in rapid growth, a country considered to be among the wealthiest in the world; 
however, it is missing one fundamental key for life..1 Dr. Mohamed Darwish, a Qatar-
based scientist who works at Qatar Environment and Energy Research Institute 
(QEERI),2 told Gulf Times that; “given the size of the population, Qatar currently has 
only two days’ worth of groundwater stored in aquifers at normal consumption rates, 
which could be stretched to five days if used conservatively.”3 If any disaster were 
to happen  to the desalination power plants (the pumping power that provides the 
country with an unlimited stream of a river is shut off), it would result in a national 
emergency halting many aspects of life. The average gross water consumption is 
continually growing and Qatar has transformed “from having no water whatsoever 
to consuming water to the highest degree, higher than any other nation,” according 
to Infrastructure Engineer, Fahad Al-Attiya, who is responsible for maintaining 
food security in Qatar.4 Growing demands in a country that lacks a reliable plan 
to counter any unexpected emergency that could trigger the scarcity of water is a 
major concern–one that needs attention and a significant investment.
Today Qatar is a highly developed country, but it has gone through an intense 
acceleration process. It has experienced massive economic growth and radical 
changes in its environment, society, and its population. This fast transformation that 
came with oil production replaced the past traditions with new alien tendencies 
that are uncommon in traditional Qatari culture. Some traditional objects showcase 
the journey, behaviors, life traces and the narrative of the historical lifestyle of the 
people before these transformations. 
The life of pre-oil Doha was simple; most of the people who lived here either lived 
in coastal villages, subsiding on fishing, or were nomads who roamed around 
the environment trying to find water. There were no skyscrapers, no constant 
dependence on energy consumption, no electricity, no internet, no cars, and no 
complex modern lifestyle. Finding water was a long process and journey.5 In the hot 
dry climate of the country, water was important and treated as a precious element.
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A typical day in Qatar’s past required the hamaly (carrier) to walk under the sun, 
carrying water on his back in handmade steel buckets, which were poured into big 
pottery pieces that were used as a source of water for the entire house. A family 
name,  Al-Kandri, was given to the people who were responsible for retrieving water 
from the wells and delivering it to different houses. Al Heb was a ceramic container 
that was used to store drinkable water and a traditional ‘water cooler’. In many 
countries with warm climate, this vessel has been abandoned for new technology. 
Al Heb was an important iconic object in Qatari houses and hence part of the rich 
Qatari heritage. This object has the potential to benefit the health and wellness of 
the people today as it did in the past, while allowing us to avoid plastic containers 
to contain drinkable water. 
These clay vessels were made, fired, and delivered carefully to the houses. The 
time factor that was once given to the whole process seemed like a ceremony to 
respect water. The time that was given to make these traditional pots, as well as the 
water’s journey from the well to the houses are important elements from the past 
that reflect the conservative water usage of the time. Overtime, these ceremonial 
gestures were forgotten and replaced, shifting the cultural behaviors regarding the 
preciousness of water. As modern progression continued, traditional practices and 
artifacts faded into the past, consequently altering an entire society’s beliefs and 
values toward water.
Moving into the present day, the modernization of urban infrastructure, including 
desalination plants, is an undeniable asset to the Qatari culture. The availability and 
accessibility of clean drinkable water is omnipresent, arguably to the point of no 
longer being precious or considered as a luxury resource. At one time, water was 
delivered in clay pots as part of a ceremonial act, now we simply turn the valve 
without much thought to clean water spots from our vehicles after it rains, or wash 
our dusty cement sidewalks. 
Introduction
08
11
09
12
07
10
13
07
“Al-Kandri” Water carrier.
08
Al-Heb.
09
Old Well
10
Carrying water on the head. 
11 
“Sndouq Al-Mbeat”
A traditional box to store personal 
belongings
12
Wooden table for pottery containers
13
Hamaly
1716
Interestingly, the reliance on oil for water is not only apparent in infrastructure, 
but is manifested in our new cultural rituals of delivering petroleum-based plastic 
bottles of water to our homes and places of work, almost harking back to the 
hamaly. Although the method of water delivery today is practical, and the ability to 
purchase bottles of water at the store is convenient, but something has been lost in 
our heritage: our connection to nature and the land, our religious practices, and our 
duties to create a more sustainable and meaningful way of life. We have all bought 
into the practices of these modern systems without questioning alternatives. 
This research investigates the intersection of traditional materials with contemporary 
methods of fabrication to design tangible artifacts that speak to the cultural significance 
of water. By focusing on historic iconic objects from the region specific to the pragmatic 
use of water and through the exploration of clay as the primary material, this research 
intends to critically examine current local behaviors toward water. The reintroduction 
of specific traditional artifacts is a way to pay homage to the heritage of Qatar, while 
attempting to shift people’s perspectives back to an appreciation of water and its inherit 
connection to culture to shape future generations. It is vital to note that this research is 
not intended to make scientific claims, or solve issues related to water sustainability, but 
to ignite a conversation to reshape our views of the past and future. 
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The value of water 
To the world, to Islamic values:
“We made from water every living thing…”. Allah says in the Qur’an (Surat Al-Anbiyaa, 
The Prophets: 30), signifying water as the origin of all living things. In Islam, there is 
a huge emphasis on water and call for its proper utilization. For instance, while using 
it for ablution (wudu), it is recommended to fill a small water container or bowl, and 
not leave the water running. Due to the growing population of the world; water will 
be more important in the future, and will continue to be a fundamental element of 
life on earth. It is one of the basic human needs, the main primacy of all cultures, 
religions, civilizations and communities.6 
The value of water to Qatar
Water in  Qatar since pre-oil life:
The life in pre-oil Doha, was very simple and people used natural materials that 
were available near them. The location choice of the early settlements in Qatar was 
influenced by the water supply and nearness to the sea.7 The nation traditionally 
consisted of nomadic and semi-nomadic population dependent on fishing, pearl 
diving, camel racing and dhows construction as the primary economic activities.8 
The main source of drinking water were wells, which are now dried up due to their 
excessive use. 
Background
Background
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The status of water in Qatar post oil
Water in Qatar, where it comes from, how does it work, what is it? 
After the discovery of oil, there were some drastic changes in the socio-economic 
growth of the nation; one such change included the initiation of desalination 
of sea-water in Doha in 1953.9 Although Qatar is underprivileged in water, it is 
considered one of the highest water consuming countries in the world, and it is 
mainly dependent on desalinated water to meet more than 99% of its civic water 
needs. The water and energy demand of Qatar continues to grow, thereby further 
increasing its dependency on desalination despite the limited availability of natural 
resources. This places Qatar in a strained station, as a result of high national daily 
per capita water consumption.10 
Desalination and Doha:
Desalination is a highly intensive process that requires high energy consumption to 
separate fresh water from the sea water. The condensed salt that is left behind is 
returned back to the sea, which impacts the environment negatively in numerous 
ways.11 In a time of extreme growth, it is necessary develop strategies to manage 
water consumption in a more efficient manner. 12 
The main issues are: absence of public water conservation awareness among 
domestic users on the issue of water security, also unrealistically low or free water 
tariff and water pricing system for the Qatari houses, which recover less than a third 
of the costs of water production by desalination,13 and the dependence on high 
energy intensive and extremely vulnerable desalination techniques to offset the 
overuse of natural freshwater resources that lead to excessive use of water in Qatar.14 
In eight years (2004-2012), the annual production of desalinated water increased 
from 178 million m3/year to 400 million m3/year.15 Besides the desalinated water, 
the groundwater aquifers are also overexploited. The withdrawal rate is almost 
seven times higher than the annual recharge. The continued over-exploitation of 
these groundwater resources is causing the aquifers to deplete and the saltwater 
intrusion to increase.16
Background
16
A power generation and desalination 
plant in Qatar
16
2524
Distribution systems and tap water 
How the water is transported and how it is Consumed:
Kahramaa  (the Qatar General Water and Electricity Corporation) is the main provider 
for drinking water supply in the country. It is responsible for the distribution system 
of water delivered from desalination plants to the customers’ connection point. 
The distribution system (pipes and other systems) that transports the household 
water consists of a special oligotrophic ecosystem that has specific chemical and 
microbiological qualities. These qualities of the distribution system change the 
treated municipal water, thus requiring the use of POE filters (point of entry, such as 
filters used in water storage tanks) and POU filters (point of use, such as filters used 
at the tap). Studies have been done in different houses around Doha in this regard 
that show the regrowth of bacteria in water after passing individual housing units.. 17
Moreover, it is corrosive to the different materials that are used in distribution 
pipes, storage tanks and plumbing. Despite efforts to mitigate its corrosivity with 
a variety of post-treatment measures, the drinking water in Doha remains highly 
demineralized.18
There are several studies that have been done to assess the quality of the public 
water in Doha, and they concluded that the tap water is safe for drinking purposes. 
However, there are studies done by several scientists, from different universities and 
research programs, that concluded the opposite. Although, the quality parameters 
exceeded WHO’s (World Health Organization) guideline values for drinking water, 
this result depends on the characteristics of individuals’ household’s distribution 
systems associated with the POE/POU devices, and drinking tap water remains 
objectionable to many consumers.19 IIf the POU devices are not maintained and 
replaced constantly, they can become the breeding place for microorganisms and 
concentrators of toxic metals that are periodically discharged to the consumed
tap water.20
A number of people were disturbed when they saw some of the materials captured 
by the POU unit like a sediment-rich colored water coming out of their tap.21 A slimy 
mass of brownish aggregate of sludge, scale, rust and organic matter; are some 
materials that have been captured by the POU unit. Several individuals in Qatar 
have remained doubtful about their drinking water supply and most refused to 
drink from the tap based on perceived ideas about health risks. 22
Background
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The plastic bottles 
The harmful dominant product:
Plastic is ubiquitous in the modern world.23 It is cheap, lightweight, and easy to 
produce, increasing the desire for people to use plastic materials. More troubling is 
that only a tiny fraction of plastic is recycled, placing a heavy burden to cope with 
the large amount that has already been generated. About 13 million tons of plastic 
leak into the oceans every year, harming biodiversity, economics, and potentially 
humans’ health.24 It is a material that has been made to last forever, even though 33 
percent of all plastic products - such as water bottles, bags and straws - are used 
just once and thrown away. It cannot biodegrade; it breaks down into smaller and 
smaller pieces.25
Now the choice of bottled water is predominant and it is the primary source for 
drinking water in Doha and other GCC countries. This creates a high vulnerability in 
drinking water quality and quantity, due to insufficient storage capabilities and the 
risk of source contamination. 
Research conducted by (QEERI) scientists that analyzed tap versus bottled water 
found that both are safe for drinking. They both conform the quality established by 
(WHO) World Health Organization and the United States Environmental Protection 
Agency (US EPA). They ascertained that people’s habits affect their water quality. 
Leaving plastic bottles in the heat, as well as in the presence of UV radiation from the 
sun has a great impact on the water. The heat helps potentially harmful chemicals 
such as antimony and lead from the plastic leach into the water.26, 27  These chemicals 
have been linked to negative effects on health, such as cardiovascular diseases. If 
the bottle is consumed over a long period of time, it should be cautiously protected.28 
Cheryl Watson, a professor in the biochemistry and molecular biology department 
at the University of Texas Medical Branch advises people not to store bottles in hot 
places. Watson explains that when you heat things up, the molecules jiggle around 
and transform faster from one phase to another, so the plastic leaches chemicals to 
water much faster - similar to the mint leaves in a hot cup of tea where heat extracts 
the mint flavored molecules faster than when it is in cold tea.29 
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Additionally, refilling bottles could increase exposure to potentially harmful bacteria. 
Even a tiny crack can harbor bacteria according to a review of research published in 
the journal, Practical Gastroenterology.30 The all-powerful petrochemical industry, in 
control of our limitless production and consumption of plastic, knows how harmful 
it is to humans and their environment, and yet continues to produce more and more 
plastic bottles.31
Industrialization is shaping society and their daily needs, in Qatar, the GCC, as well 
as the world. This toxic plastic is working its way up the food chain that humans 
depend on. Chemicals in many of the plastic products we take for granted are 
harmful and plastic bottles are not sustainable.32 Traditional materials are being 
replaced with new environmentally toxic materials. Bottled water today has been 
the choice for many water consumers, due to geographical and real-life situations 
for many; however, plastic bottles should not be used for storing water.
Qatar’s vision for the future needs to be towards thinking of alternatives when oil 
runs out. Due to the rapid growth and development caused by humans, there is a 
possibility to endanger the livelihood of future generations. A more holistic view 
needs to be considered as the economic, social and environmental demands need 
to be balanced in order to establish a sustainable growth for future generations.33 
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There are several existing design-based projects that are striving to reduce 
environmental problems, through imagination and a radical approach. These 
projects use design as a medium that encourages creativity, raises awareness, 
challenges society, provokes action, and initiates discussions that may offer viable 
alternatives to today’s world; they work with various existing sustainable materials 
such as glass, clay, copper - pushing pushing these materials beyond their usual 
boundaries, thus exploring pragmatic solutions.
Precedent Studies
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Drop by Drop, a Plant-Based Water 
Filter
Drop by Drop
Plant Based Water Filtration System
Pratik Ghosh is a graduate student from the Royal College of Art’s (RCA) and 
Imperial College London graduate program in Innovation Design Engineering. 
Ghosh designed a mini amazon, Drop by Drop - a home-based filtration system 
that purifies wastewater from the kitchen  (Figure 20-23).34  “There is a Hindi saying: 
Drop by drop, fills an ocean’. Human beings have taken water for granted since ages. 
Early civilizations have prospered and perished owing to overuse and exploitation 
of water.”35 
The idea considers changing human consumption habits and value systems starting 
at home; thus the design is intended to be left in the living area rather than hidden 
under the kitchen sink. There is a watering container that sits alongside the dome to 
encourage users to build a sustainable behavior by pouring wastewater for reuse. It 
is a self-sustaining atmosphere; if the owner is out, it can be self-maintained. The soil 
is rich with microbes and insects that feed carbon dioxide for the plants; therefore, 
the whole system will be operated naturally by evaporation and humidification.36 
The structure houses plants inside a glass dome along with pipes which allow the 
water to be added, filtered, and then collected. The whole system is designed to filter 
grey water (soft used water that comes from washing machines, sinks and the bath) 
for reuse.37 A light is placed in the top center of the dome which causes the plant to 
photosynthesize, hence the water is strained across the roots and onto the leaves, 
which is then released as vapor.  A pump is embedded in the design to control the 
system’s airflow to speed up the process to further expedite transpiration. Then 
the moisture is condensed out of the dome to form a purified distilled water that is 
suitable for drinking. 
By requiring interaction and monitoring of the ecosystem, this particular project 
showcases the relationship of humans with water while provoking and asserting for 
new value systems to be set up. It calls to take the right measures before it is too 
late.38 Moreover, Drop by Drop discharges oxygen into the atmosphere.39  “The proof 
of concept is indeed a mini version of the Amazon,” said Ghosh.40  The biosphere 
consists of four key factors that are essential for efficient operation - heat, wind, 
light and humidity; all of which are kept at an optimum level.41 The filtration system 
could be upscaled to fit the roof of the house as the designer imagines a future 
that covers the unused roof of an average UK  house linked directly to grey water 
channels or collected rain water. This will allow to filter a decent amount of water - 
as much as 160 liters of water in 12 hours.42
20
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Purifaaya
Purifying Water Using a Ceramic water filter in Uganda
Clear does not necessarily mean clean. In some areas of Africa, the major sources of 
water are a well and a borehole. A borehole is a narrow shaft that is constructed for 
water extraction purposes, whereas wells are usually sunk by hand and are relatively 
large in diameter.  Wells usually become contaminated due to the frequent use. 
Therefore, people use boreholes for water instead, which frequently contain metallic 
objects and bits of rust.43 As reported by WHO, more than 800 million people across 
the world lack the access to clean water. In Uganda, for instance, water-borne 
diseases continue to be the main cause for infant mortality in children below the 
age of five.44 Boiling is used to kill harmful contaminants. However, in some cases 
people do not heat it to the right temperature. Additionally, as boiled water cannot 
be consumed immediately, it often is recontaminated after sitting outside to cool.45 
Annet Nakibinge, a counselor in one of the schools in Uganda, notes that boiling 
water every two days was both expensive and time consuming. “We would boil 
water and strain it,” she explains. “We consume about ten liters every two days.”46 
The Purifaaya, a ceramic water filter (Figure 25), is an alternative affordable, 
effective, sustainable, and easy to use solution for this issue. It provides safe, pure 
water for Uganda’s citizens. Different from other available water filters in developing 
countries, the filter system in Purifaaya is simple. It is a made out of ceramic 
and fitted inside a plastic dispenser, and it is entirely made with available local 
materials, such as: clay, sawdust and a thin layer of silver nitrate to improve bacterial 
elimination. This ceramic pot allows the water to be filtered through while preserving 
its taste and removing any unpleasant odor, extracting viruses, pollutants, organic 
and inorganic materials larger than half a micron.47 The tiny microscopic pores 
(Figure 24), created from the burning of sawdust within the clay pots filters “as they 
are fired,” are able to catch the contaminants in the water by only allowing water 
molecules to pass through. Bacteria, dirt, and other pathogens are too large to enter 
the micropores and cannot pass through to the water below. The ceramic filter is 
infused with a thin layer of silver nitrate to enhance the bacterial removal. 48 With 
a gravity-based filtration system, it permits a flow rate to fill three liters per hour.49 
Purifaaya is simple to use and maintain, easy to clean and can last for two years. By 
simply pouring untreated water into the ceramic filter (tap water is suggested), the 
water will slowly flow through the filter so only clean and safe drinking water will 
be collected below.50 UUNICEF has found that “locally produced ceramic pot-style 
filters have the advantages of being lightweight, portable, relatively inexpensive, 
chemical-free, low-maintenance, effective, and easy to use.”51
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Details: Purifaaya
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The Purifaaya
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Terracotta Carafes
Tap Water Carafe
The Dutch designer Lotte De Raadt designed a collection of terracotta carafes (Figure 
26) crafted from unglazed terracotta, which naturally cools the water, to encourage 
and promote people to drink tap water. De Raadt aims to discourage people from 
buying plastic bottles of water through the use of her Tap Water carafes.52 Dutch 
tap water is high quality drinking water, 2000 times cheaper than bottled water 
and does not result in pollution caused by transporting and discharging the plastic 
bottle.53 The cover of the shape is influenced by the traditional tap handles, and 
each bottle shape is a representation of the different sources of the Dutch water. 
The tallest bottle reflects water from deep ground, and the shorter vessel refers to 
the water collected from the surface. The designer researched how to promote the 
consumption of local tap water. “At the time there was less marketing or information 
about tap water even though in Holland we have good water supply companies 
who work hard to guarantee its high quality”, she said in interview. She is concerned 
about the pollution caused by the disposable plastic bottles. De Raadt is dedicated 
to make “conscious” ceramic homeware products that are introduced consciously to 
the society to raise awareness of water usage and investigate humans’ relationship 
with other essential natural resources. “I think it’s important to know more about 
elements we use every day, like water,” said Raadt. “Design is a way to make systems 
more   transparent.”54
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Tap Water Carafe
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Midkhans
Personal domestic tool
Midkan, an iconic traditional object (Figure 27) is used to burn incense, such as oud 
and bukhoor, to spread pleasant scents. It is still being used and functions as a 
personal domestic tool, commonly used in Qatari houses on a daily basis for adding 
scents to the house, clothes, hair and body.  All Midkhans have nearly the same form 
regardless of their usage.
Aisha Al-Sowaidi, a Qatari based designer, reinvented the forms and designs of 
the traditional Midkhans based on their specific personal usage.55 In describing the 
project, Al-Sowaidi said that she was “thinking about the idea of the object, not the 
object itself.” Existing Midkhans are made of copper, while traditional ones were 
made of ceramic (Figure 27). Al-Sowaidi’s designs, which are small in size, are made 
of glass and have a covering of the same material to protect the hair and clothes of 
the user from the hot charcoal. Al-Sowaidi, in her designs, directs the smoke through 
uniquely designed openings , which release the smoke in the three Midkhans based 
on their respective use (Figure 28). These Midkhans are an invitation for local people 
to use uniquely designed traditional incense burners. By introducing a new material 
and form, Al-Sowaidi re-contextualizes and reimagines a traditional object by 
blending it with the modern generations. 
27
 A traditonal Midkhan
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Midkhans by Aisha Alsowaidi
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Ritualistic water purification range
Formafantasma
The Italian design group Formafantasma created a collection of engraved crystal 
and copper vessels, designed to purify and serve water, which they describe as 
“the most humble and fundamental of all drinks” (Figure 29). In the series they 
investigate ways to improve the taste of the tap water using crystal, copper and 
charcoal with the aim of elevating water purification into a daily ritual. The use of 
activated charcoal increases its surface area and hence works more efficiently to 
remove impurities from water. Various aspects such as the craftsmanship expressed 
in the engravings, the aerial view of the copper filters and their refined religious 
references, invite users to handle the pieces carefully, thereby transforming these 
gestures into a daily ritual of water purification. The patterns that are engraved 
in the crystal are inspired by and embed the microscopic view of some types of 
bacteria that have been found in rivers in the nineteenth century. The skeleton of 
this organism that is made out of silica, the main element of glasss.56 
In continuation to the same idea, they designed another water purification range 
made with charcoal inserts to purify tap water in blown-glass containers (Figures 
30-31). The project contrasted the purifying properties of the charcoal as a material 
with the pollution of charcoal burning on a large-scale. The work draws inspiration 
built with the tension of the facts between the dystopian connotation of charcoal, 
causing pollution and destruction, while also being employed in healthcare and 
water purification.57
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 Crystal and copper with ritualistic 
water purification range
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Charcoal by Formafantasma
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Egyptian filters
Historical water filters 
Ceramic water filters (Figure 32) have been around for centuries, using organic 
materials and simple methods to filter water. Housed within clay vessels that 
naturally kept the water cool, such filters were operative to remove dust and 
insects. In the Museum of Islamic Art located in Doha, Qatar, there is a collection 
of historical water filters dating back to 10th century Egypt that demonstrates 
different methods of water purification. Clarification is accomplished by placing 
the water in ceramic vessels, earthenware, or skins, and removing what is filtered 
from it by secretion. Ornamented water filters were originally fitted on the neck of 
ewers or water jars to remove leaves and rocks and larger size impurities. Another 
Egyptian artifact is the marbled water jar stand known as kilga that was used to 
hold a large unglazed earthenware water jars (Figure 34). The piece allows water to 
seep through its porous body into the void of the stand. Ultimately, the water would 
be filtered, cooled by evaporation, and collected for drinking, cooling or ablutions.58
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Ceramic Water Filters
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Historical water filters
Precedent Studies
33
32
34
44 45
The following sections contain investigations that are under the theme of water 
and clay, specifically looking into consumed water while thinking about water 
scarcity with the aim of raising a new value system and relationship with water. 
It examines different ideas relating to water by exploring materials, methods of 
fabrication, and observation.
Investigations
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Water and clay investigations
I decided to use clay as a medium for my design process for its organic properties. 
It is the same material that the traditional object Al-Heb was built with. Clay is a 
breathable, porous and light material. It holds sentimental and tactile values and 
contributes to activate the ions in the water that it contains.59 The process of 
desalination requires enormous energy and time to produce water. My goal is 
to reintroduce clay in people’s daily life with the purpose of stimulating more 
sustainable behaviors and bridge the gap between traditional and contemporary 
culture.
Water 
A juxtaposition of opposites – water, is formless yet the source of all forms, 
transparent as though nothing exists in it, yet it is the primal matter from which 
all forms originate. Today, water has become so integral to us that it has become 
invisible. We no longer see it, nor appreciate as a commodity. Water’s abundance led 
to its subconscious overconsumption as we fail to recognize its worth, resulting in 
its regional inadequacy. This invisible liquid is a fragile, flowing force of nature, which 
can neither be held nor collected without a vessel or a container. 
Clay 
‘‘And indeed, we created man (Adam) out of an extract of clay (water and earth).”60
Clay has a unique texture and it is a live material, similar to the skin of humans. 
It is pourous; thus, it can breathe and treat water as a living organism. Clay is an 
important substance and universal material that is mentioned in the Quran 12 times; 
it makes the humans feel a sense of belonging and natural relationship to the earth. 
The skin of ceramic itself, made out of natural clay, is a sort of negotiation between 
inside and outside, between the solid and fluid and where they intersect. And the 
relationship between water and clay is a dimensional manifestation of form and 
formlessness. Clay, as a material, is tactile and fragile, weaving together memory, 
and sensations; they both come from nature and bring harmony back to it.
Investigations
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Making Organic filters:
Exploring clay filters and testing their filtering capacity.
Inspired by the historical filters, I began my investigation by researching, and 
sketching water filters and developing my own filters. Through my experimentation 
I found that the filtering technology is quite complex and requires processes 
designed and fabricated by experts and qualified engineers.  I realized that all of 
the available filters were made out of plastic; they are replaceable and need to be 
maintained regularly. I have explored different possibilities to fabricate organic 
filters.
Attempt 1:
Clay Used: Madder Clay
(Figure 35) is a clay piece using madder clay similar to the clay type that is used to 
filter water in the Al-Heb. The design has a handle, and its holes are inspired by the 
historical Egyptian filters. Observation: the clay is soft, and after firing it feels fragile 
and not really strong. The water seeps through it quickly. 
Investigation 01
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Organic water filter 01
Attempt 2:
Clay Type: Terracotta Clay 
This time, I added more holes to the surface and used red terracotta clay. Observation: 
Red terracotta is harder and the water seeps faster. The sound produced when 
knocking is louder than the madder clay.
Attempt 3:
Clay Type: Madder Clay
Inspired by the shape of the traditional pot Al-Heb, I investigated the surface of the 
container to be a filter by itself. Observation: The clay pot becomes cold, and water 
seeps through much slower than the traditional larger vessel. 
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Organic water filter 02
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 Exploring the traditional shape
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Attempt 4:
Clay Type: Terracotta Clay
Using red terracotta, I made a clay funnel. Observation: After firing, the clay is strong 
and water flows very quickly in a more directed way to control water flow.
Attempt 5:
Clay Type: Madder Clay
Next, I tried thinking of different ways to cover the clay pots, to prevent contamination 
and cover the surface, using madder clay. In this attempt, the body is intended to act 
as a filter. Observation: By adding a thick base at the bottom there is no water flow.
Attempt 6:
Clay Type: Terracotta Clay
Inspired by the Egyptian filters, I thought of designing a whole system for filtration. 
The body of the clay pot acts as a filter because of its microscopic pores. The filtered 
water is collected in the base on which the clay post sits, which is then poured into 
a cup. The whole system is designed as a ritual where the water is poured at night 
then collected in the morning to drink from the cup. Observation: because of the 
small scale, the dripping factor is very slow and needed three days for the rest of 
the water to evaporate.
Investigations
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 heavy base
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Making historical filter
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Shows the water filtered in three days
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Portable bottles:
Two instances – portable bottles with portable and adjustable filtering 
system.
In this investigation, I attempted to find a way to contain water in a more suitable 
container that speaks about its preciousness while exploring the question: How can 
objects have a longer and more flexible life beyond the first use? As mentioned 
earlier in this research, traditional materials have been replaced with plastic, a 
substance which is harmful to the environment. This calls for the exploration of 
sustainable containers to carry and store water to celebrate its preciousness by 
reintroducing earthenware in our daily lives. This lead me to investigate and explore 
earthenware containers that exemplify the preciousness of water.
Designing the portable bottles with filters:
Informed through my precedent studies, I looked at the different mechanisms of 
filters. I was thinking of different stages of filtering water as well as using the clay 
itself as a filter. Because of it is microscopic pores, clay allows water molecules 
to pass through a vertical filter and eliminates unwanted bacteria, dirt and other 
pathogens that are larger than the pores. A time factor is involved and hence the 
user has to pour the water in the filter and wait until it filters. 
Designing while considering the portable scale for the water container that filters 
the water, I intended to make it relatable to the modern lifestyle. Since people barely 
stay in their houses and are on the move constantly, I began investigating on a small 
scale, similar to the bottle size, to test form, shape and a different possible filter 
mechanisms. 
Investigation 02
Investigations
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2D-drawing of portable bottle with 
small filter and a glass body
43
2D drawing of portable bottle with 
small filter clay filter and glass body
To pour in
To drink from
Glazed body to 
contain the water
Unglazed body to 
filter the water
Tap Water
Filtered water
Clay filter 
Extended piece to 
drink the water
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2D drawing of portable bottle with 
small filter
47 
2D drawing of portable bottle with 
small filter
48
Series of 2D drawing of portable filters 
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2D drawing of portable bottle with 
small filter and a cup
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2D drawing of portable bottle with 
small filter and a cup
Unglazaed body to 
filter the water
To pour in
Glazed body to 
contain the water
To drink the water
Unglazed body to 
filter the water
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Investigations
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3D rendering of the terracotta adjust-
able filter
49
Adjustable filter - sand stoneware
50
Adjustable filter
51
Adjustable filter - glass and sand dunes 
ceramic
(Figure50) shows an adjustable filter that could be placed on any glass or existing 
recyclable bottle. The water will be filtered vertically from the clay body to the other 
container.
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Investigations
The shapes of the series of portable bottles (figure 55) are derived from hybridizing 
traditional ceramic containers and current plastic bottles. The value of the forms’ 
variation is that it highlights the filtering properties of clay. The transparency of the 
glass enhances the filtering qualities of the porous body, turning the act of pouring 
into a ritualistic gesture. 
55
Series of portable bottles, 3D 
rendering, angled  view
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Portable bottle with a filter - yellow 
terracotta
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Portable bottle with a filter - Red 
terracotta
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Investigations
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series of portable bottles, 3D rendering 
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3D prints of the design
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Terracotta-earthenware filters
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Terracotta-earthenware filters
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Investigations
Self-made Filters:
Combines clay with different materials in variable quantities to examine 
the increase of water flow through the pores.
Because of the long time needed for the water to drip, I decided to follow one of 
my precedent studies mixing some material with clay to make it extra porous, 
hence making the filtering process faster.
Experiments:
Mixing clay with different materials 
Pots can breathe and I can control the pores of clay by mixing clay with other 
material for filtering purposes. I wanted to control the duration of my filtering 
process. I began by mixing different types of clay (stoneware and earthenware) 
with different materials, such as sawdust and charcoal, in different quantities and 
granular size - from powder to small pieces.
Investigation 03
60
Mixing charcoal and sawdust with 
clay.
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series of containers made with clay 
mixed with material (charcoal and 
saw dust )
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After Firing
Observation: extra obvious pores appear on the clay body and surface. Note: when I 
washed them there were some interesting sounds coming out of the pots. The ones 
with extra pores produced higher sound.
62
A close-up photo to show obvious 
porousness
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Endo Plate Test
I tested whether these purification methods are effective at Carnegie Mellon 
University biology lab. I took water samples from my house and VCUarts Qatar and 
went to test the purity of the water before and after using the organic filters that I 
developed.
The Result:
The endo plates were clean and there was no bacterial growth in any of them. The 
result shows that both my house and VCUarts in Qatar tap water is safe for drinking 
and no harmful substances were found. 
For future reference:
If I want to see if my filters work, I need to look at contaminated resources such as 
rainwater and tap water from a different locations. As from my previous research, I 
found that some places in Doha have exceeded water quality parameters that have 
been set by WHOs (World Health Organization). 
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Testing with water
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Endo plate test
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The Result
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Based on the experiments and investigations previously noted, I chose to develop 
three main projects. I wanted to stay away from using plastic filters, since creating 
new filters is a complex scientific process. Due to the intricate process, and given the 
short period of this research, I have decided to utilize existing filtering technology 
in my design process.  I gave each project adjectives that describe water qualities: 
preciousness, fragility and spirituality.
The following outcomes use a tactile and tangible design approach to critically trigger 
a feeling of connection with water and reinforce its value. These projects, influenced 
by water and its poetic qualities, are meant to emphasize how fundamental water is 
to both humans and nature. These outcomes aim to bring attention to the essential 
yet invisible liquid (water), which everyone takes for granted. My thesis aims to slow 
things down while maintaining relevance with time and culture, in order to wait and 
feel the value of water and appreciate its preciousness.
Project Outcomes:
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Outcome 01: “The Contemporary Heb”
Adapting an ancient technique to modern life.
[Quran 23.18] “And We send down water from the sky in (proper) quantity, and 
We make it sink (deep) in the soil; And truly We are able to drain it off.”61  This 
Quranic quote is asking people to be careful with using water because they can’t 
do anything when the water runs out.
Al Heb is an iconic object from the past that was used to store and cool water in 
Qatari homes. However, it is being abandoned and forgotten. Al Heb in Qatar was 
strongly influenced by India and East Africa. Some of the materials were imported 
or traded and others were naturally found in Doha. It is known by  different names, 
Al heb/ Al Zir/ Al Burma/ Zmazmia; however, the usual name was Al Heb because 
it refreshes the heart with the cool water. 
Generally, the unique vessel is wide in the middle and narrow at the base, and it is 
usually supported by a squarish metal stand with a hole in the middle. It is either 
hung from the bottom or in the middle to stabilize the vessel and allow air to pass 
through for circulation. The top of the Al Heb is covered with a copper or clay 
plate, along with a distinct steel cup for drinking. The vessel allowed water to be 
cooled naturally without electricity. Family members gathered around the Al Heb 
to cherish the gift of drinkable water, essential for healthy living.
The urbanization of Qatar has shifted the collective viewpoint of water from 
sacred to wasteful. The naturally cooling ceramic Al Heb is being replaced with 
plastic water coolers that consume energy and have a short lifespan before being 
abandoned. This shift in attitude prompted a design directive, one that looked to 
the past for inspiration and looked forward to create new cultural objects. 
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The evolution of the water cooler
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The body of clay and the mechanisms of filter:
The contemporary Al Heb is a clay vessel designed using four main parts. Starting 
from the top, the lid is glazed earthenware to protect water from contamination. 
The top holding container is an unglazed earthen clay pot made from a mix of 
sawdust, charcoal and crushed ceramics. The combination of materials forms 
a porous earthen membrane when fired at a high temperature. This produces a 
permeable surface allowing the water to go through a first-phase of filtration as it 
passes downward into the lower part of the holding container. The lower part of the 
vessel is the main holding chamber for the water. The volume of the chamber allows 
the water to cool naturally and is accessible with a tap that has been designed to 
fit the hands of the user. Inside the lower chamber is a charcoal-activated filter 
that is added as a second-phase filter, helping to remove any contaminants and 
unpleasant odor. The object is designed to provide an inexpensive and sustainable 
source of drinking tap water, with the ultimate goal of reducing the consumption of 
the plastic water cooler.
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wireframe rendering of the contempo-
rary Al-Heb
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Wireframe of the Tap mechanism
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3D Render of the custom designed tap
Project Outcomes
68
69
6970
76 77
Project Outcomes
71
3d rendering of the contemporary 
Al-Heb
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Process of constructing the 
contemporary: Al Heb
72
73
74
75
80 81
Project Outcomes
76
77
78
79
76 - 77 - 78 - 79
Process of constructing the 
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The contemporary Al Heb:
Unglazed terracotta, saw dust, crushed 
charcoal and carbon 
activated filter, holds up to 3 
gallons of water.
The led: 2.5cmx 31cm
The Inner body filter: 12cm x 31cm
The lower body: 34cm x 31 cm
The tap: 7cm x 3cm
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The contemporary Al Heb
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The contemporary Al Heb:
Zoomed in the costume designed tap
83
The contemporary Al Heb:
Opining the led
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The contemporary Al Heb:
Holding the inner body filter
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Project#2: “the Portable Bottle”
Traditional contemporary technique.
As stated in the literature review the choice of bottled water is predominant and it is 
the primary source for drinking water in Qatar and other GCC countries. These plastic 
bottles are exceedingly consumed on a daily basis and discarded everywhere. This 
apathetic disregard for water represents a loss of appreciation for its preciousness 
and is the catalyst for the ‘Portable Bottle’ design intervention. 
  
The aim of this project is the reinterpretation of familiar objects. The bottles are 
specially made to encourage people in Qatar to drink tap water. The clay bottle is 
chosen as a material with the aim of replacing toxic plastic with a healthy sustainable 
material. In the hot climate of Doha, it can maintain a lower temperature due to its 
characteristics as a material and will not transfer heat as glass or steel would. The 
idea of this new bottle is to encourage the refill and reuse with added tactile quality 
- and reduce the use of plastic. 
The fragility of the ceramic bottle creates an awareness for the user to hold it 
carefully, exemplifying the preciousness of water. The ceramic bottle as an artifact 
encourages a more sustainable outlook toward the elimination of plastic bottled 
water and becomes a method for purifying tap water. The texture of the clay surface 
conveys a tactile sense and forges a harmony among earth, water, environment 
and nostalgia. Compared to a plastic bottle, the weight of the clay bottle carries a 
significance, alluding to the consumption of water as a ritualistic act, one that is not 
easily dispensed.
The cap and the bottle are combining the approach of mass-produced plastic 
bottles with the functional advantages of the traditional container, Al-Heb. The 
metal cap creates a contact with the actual clay, further highlighting the shift from 
plastic. This approach uses natural clay mixed with different materials to highlight 
its filtering qualities.
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series of portable bottles, Rhino 3d 
rendering
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cap thread design
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Process of making the bottles using 
slip casting technique
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Portable Bottle #1
Unglazed Red Terracotta and
prototype of casted aluminium.
Bottle: 24.5 cm x 4 cm
Cap: 2.4 cm x 4cm
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Portable Bottle #2
Unglazed Red Terracotta and  
prototype of casted aluminium.
Bottle: 24.5 cm x 4 cm
Cap: 2.4 cm x 4cm
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Portable Bottle #3
Unglazed Red Terracotta and  
prototype of casted aluminium.
Bottle: 24.5 cm x 4 cm
Cap: 2.4 cm x 4cm
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Portable Bottle #4
Unglazed Red Terracotta mixed with 
saw dust and crushed charcoal. 
Bottle: 17 cm 
Glass cup: 15cm
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Portable Bottle #5:
Unglazed Red Terracotta mixed with 
saw dust and crushed charcoal.  
Glass Bottle:18 cm 
Glass cup: 21 cm
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Portable Bottle #6:
Unglazed Red Terracotta mixed with 
saw dust and crushed charcoal.
Bottle: 29 cm
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Portable bottles
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Portable bottles with filters
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Project#3: “The Measuring Tools”
Measuring tools for Ablution (wudu)
Measuring cups/tools for specific functions (ritual uses). Wudu is a mandatory 
pre-prayer ablution that Muslims have to do before each prayer. When using less 
water for ablution, the richer the entire process becomes, physically and spiritually. 
The function of this project is driven by concept of using just enough amount of 
water for the process of wudu. “The Messenger of Allah PBUH (peace be upon him) 
passed by Sa’d while he was performing ablution. The Prophet said, ‘What is this 
extravagance?’ Sa’d said, ‘Is there extravagance with water in ablution?’ The Prophet 
said, ‘Yes, even if you were on the banks of a flowing river.”62
This project investigates the behavior of people with regard to the use of water for 
the purpose of ablution. By providing limited amount of water that can be used, 
the value of water will be highlighted and it will be treated as a more precious 
resource, while enriching the process itself. The fragile, free-flowing nature of water 
in its liquid state resonates with the poetic essence of the sleek flow and loss of 
water. This characteristic of water highlights our inability to grasp it, thus urging us 
to use it wisely and consciously without wasting a drop. By being limited to a certain 
quantity of water for the process of ablution, people will feel every bit of the water 
and capture the essence of the ablution spiritually by building a deeper relationship 
with water and reviving the prophetic way of wudu in a contemporary time.
  
Method of deriving the measuring cups (brief history): 
During the era of prophet Mohammad (PBUH) modern measurements were not 
used.  One very interesting example is when one companion describes the water 
habits of Prophet Mohammad (PBUH) by saying: “The Prophet (PBUH) used to take 
a bath with one Saa` and up to five Mudds of water and used to perform Wudu with 
one Mudd of water”. The Prophet used to perform wudu with one mudd of water 
which means approximately 1.25 liters of water; sometimes it would be more or 
less than this. A Mudd was used during the Prophet’s days. It was both a container 
and a unit of measurement. It is the smallest unit of measurement that can refer to 
both a volumetric and a weight measurement.63 Muslims around the world miss the 
essence of wudu and are performing it by excessive use of water. By opening the 
tap, a person can waste between 10 and 20 liters of water per minute.
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The Mudd on the way out from Dar El 
Medina Museum
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The measuring prayer cups 
Taking one mudd approximately as 625 ml of water, the size and shape of this 
container is a volumetric representation of what can be held in one’s hands in the 
form of a ‘gift’. 
The pieces of the measuring tools/ ablution containers are designed to fit the 
palms.  The mouth of the container is narrow to control and maintain the water flow. 
The base has an indent for stacking over the container below. It comes in a set of 
five, to facilitate the ablution for the five daily prayers. 
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The Measuring tool
104 105
102
Project Outcomes
102
The stackable Measuring tool
106 107
Project Outcomes
103 -104
Process of mould making for the 
measuring vessels
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Process of mould making for the 
measuring vessels
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Measuring vessels for Ablution 
(wudu):
The gift: what can be held in one’s 
hands in the form of a ‘gift’.
108
Measuring vessels for Ablution 
(wudu)
Unglazed red terracotta, holds up to  
625ml of water.
Measuring cup: 11cm x 11 cm
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Conclusion
In the past, prior to the discovery of oil, the people of Qatar understood that water 
is precious because of the difficulty of acquiring it from the wells, as well as due to 
the limited quantity that was available to them. This required them to use the water 
wisely. 
Today people do not have the understanding that water is precious, especially here 
in this part of the world, owing to its unlimited access. The only way to get drinkable 
water is by processing it as there are no fresh water resources. The sea water is 
desalinated, and the process of producing water is not only time consuming but 
is also very expensive. Desalination negatively impacts the environment in many 
ways. This research taps into a basic behavioral psychology– if it is easy to get, 
it is easy to lose. This thesis urges the people of Qatar and the world to look at 
the past cultures and traditions to rebalance their relationship with water, and to 
relive the feeling of preciousness or value connected with water. By investigating 
water from the context of cultural relevance, the outcomes of this thesis allow for a 
better understanding of hidden value for components and materials that we take 
for granted. This calls us to reconsider our relationship and interaction with our 
most essential components – clay and water. This thesis, aim is to change people’s 
daily interaction with water creating a hybrid between traditional artifacts and 
contemporary culture and behavior. 
Through this research, design manufacturing process and discovering the formal 
properties of raw materials, I developed an understanding of the clay materialistic 
qualities in its raw form and after firing. The design decisions were guided by the 
properties of clay. From that I learned how to control clay based on the design 
process and how to reinterpret its structural qualities by adding a mixture to the 
body to make it filter the water. 
 
Conclusion
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Future Directions
Preservation of water is a global concern, and changes need to be made in the way 
we produce and preserve water. One way to continue building on this research is to 
use these investigations as a trigger to evoke a sense of responsibility for the local 
culture.  Although different water conservation methods could be applied, the larger 
question would be: ‘How can the previous lineage between water and culture be 
reconnected for a sustainable future?’ 
An approach which can encourage the community in rebalancing the relationship 
with water is to design a new system that encourages people to be part of making 
clay pot that adds another level of value to water storage and usage. This will instill 
a celebration and preservation of the gift of water while celebrating the qualities 
of clay and the process of making a container, triggering a positive change in 
perception, preservation and consumption of water. 
More clay explorations, various methods of containing water, deriving inspirations 
from the past and utilizing the findings to rebalance the relationship between man, 
water and clay would be one of the crucial processes to take up in order to create 
more awareness and change in the way that people rely on plastic and bottled 
water. 
Future Directions
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